The Ca i 4227Å is a chromospheric line exhibiting the largest degree of linear polarization near the limb, in the visible spectrum of the Sun. Modeling the observations of the center-to-limb variations (CLV) of different lines in the Second Solar Spectrum helps to sample the height dependence of the magnetic field, as the observations made at different lines of sight sample different heights in the solar atmosphere. Supriya et al. (2014) attempted to simultaneously model the CLV of the (I, Q/I) spectra of the Ca i 4227Å line using the standard 1-D FAL model atmospheres. They found that the standard FAL model atmospheres and also any appropriate combination of them, fail to simultaneously fit the observed Stokes (I, Q/I) profiles at all the limb distances (μ) satisfying at the same time all the observational constraints. This failure of 1-D modeling approach can probably be overcome by using multi-dimensional modeling which is computationally expensive. To eliminate an even wider choice of 1-D models, we attempt here to simultaneously model the CLV of the (I, Q/I) spectra using the FCHHT solar model atmospheres which are updated and recent versions of the FAL models. The details of our modeling efforts and the results are presented.
Introduction
The Ca i 4227Å line is one of the commonly observed and well studied lines in the Second Solar Spectrum (SSS). Interesting features exhibited by this line, like the spatial variations in the wing polarization of the (Q/I, U/I) spectra along the spectrograph slit, has been well studied in several earlier works. An account of the previous studies done on this line is given in Supriya et al. (2014) . Studying the center-to-limb variations (CLV) of different lines in the SSS helps us sample different heights in the solar atmosphere and understand the scattering physics to use it in a better way for diagnostics of solar atmosphere.
In Supriya et al. (2014) a detailed simultaneous modeling of the observed CLV of both I and Q/I profiles of the Ca i 4227Å line was done using standard FAL model atmospheres (Fontenla et al., 1993) . They concluded that the standard FAL model atmospheres fail to simultaneously fit the observed Stokes (I, Q/I) profiles at all the limb distances. They also tried an appropriate combination of the FAL models to construct a combined model (FALA + FALX). The combined model though provided a fit to the observed CLV of the Q/I, it failed to fit the CLV of the rest intensity and of the continuum intensity. They suggested that the next step would be to use the multi-dimensional modeling, which is computationally expensive. In this paper we attempt to simultaneously model the CLV of the (I, Q/I) spectra using the FCHHT (Fontenla et al., 2009 ) solar 1-D model atmospheres. We expect that these kind of studies will help us to eliminate or justify the 1-D modeling approach before proceeding towards multi-dimensional modeling.
Modeling Procedure
The CLV observations of the Ca i 4227Å line used in this paper were obtained with the Zurich Imaging Polarimeter-3 (ZIMPOL-3) at IRSOL in Switzerland on October 16, 2012. Details of the observations and the stray light corrections to the observed (I, Q/I) spectra are given in Supriya et al. (2014) . The temperature structures of the FCHHT models used are shown in Figure 1 . These models are more recent and updated versions of the FAL models. Along with the standard FCHHT models, the temperature structure of the combined model FALA+FALX is also shown. It was the FALA+FALX model that provided a fit to the observed Q/I profiles at all limb distances (Supriya et al., 2014) . 
CLV behavior using the FCHHT model atmospheres

Comparison of the theoretical Stokes profiles from FCHHT-B and FALA + FALX
In Figure 3 we compare the observations with the theoretical profiles computed using the FCHHT-B model (which provides the closest fit among the FCHHT models) and also the FALA + FALX combined model. We see that the theoretical profiles computed using the FALA + FALX model indeed provides a better fit to the Q/I profiles at different limb distances as compared to those computed using the FCHHT-B model atmosphere. It was pointed out in Supriya et al. (2014) that the FALA + FALX model is successful in providing a good fit to the Q/I profiles at all limb distances, but it fails to fit the rest intensity. However from Figure 3 we see that the FCHHT-B model provides a good fit for the rest intensity at μ = 0.1, but it does not match the rest intensity for μ 0.3. Also the FCHHT-B model only reproduces the shape of the observed Q/I but does not provide a good fit to the CLV of the observed Q/I. From Figure 3 we see that the theoretical profiles computed using the FCHHT-B model atmosphere (dotted line) has a double peak structure in the Q/I at the line center for μ > 0.1. We would like to note that this double peak cannot be smoothened even after appropriately smearing the theoretical profiles obtained using the FCHHT-B model, unlike in the case of the theoretical profiles obtained using the FALA + FALX model atmosphere. Next we examine the fit to the CLV of the continuum intensity over a wavelength range spanning from the visible to the infrared. Figure 4 shows the limb darkening function computed using the FCHHT model atmospheres for a range of wavelengths and μ values. The theoretical values from different models are compared with the observed data from Neckel & Labs (1994) . We see that the best fit to the observations is provided by the FCHHT-F model. The FCHHT-B model which provides closest fit to the CLV of the observed Q/I does not provide the best fit to the observed CLV of the limb-darkening function. This leads us to the same conclusion as in Supriya et al. (2014) that it is indeed not possible to obtain a simultaneous fit to all the various observational constraints using single 1-D model atmosphere.
Conclusions
In this paper we have attempted to simultaneously model the center-to-limb variation of the (I, Q/I) profiles of the Ca i 4227Å line using FCHHT model atmospheres. FCHHT model atmospheres are the recent and updated versions of the FAL model atmospheres. Our studies lead us to the conclusion that with 1-D model atmospheres it is not possible to obtain a simultaneous fit to all the observational constraints and thus a 1-D model cannot completely represent the actual solar atmosphere. The failure of FCHHT models to provide a simultaneous fit to the emergent (I, Q/I) profiles at all the limb distances also substantiates this conclusion by Supriya et al. (2014) . It is therefore necessary to go beyond 1-D modeling approach.
